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[tmm 1 1 

^^'t<t^>0. 5-1. 5Mm%(D^mt. y, Ti, Zr, Nb, Ta, H f CO-^ 

J':jl±<7)^#7cS^ 0. 2-2. omm%^m'r^tti>iz^^ixh<7)^^7tm:^-hf^-i>^ 

-7;ut->-9-^ hfflj^«ffio@v#^*?ij^;i?o . 3-0. 8m&%i<~m^^ti. ^<Dmm^ 
izmmm^im. mimi3xifRm.im<D—m^:k±^^o. 4-4. omn%^m.^nx\^^:b 

mti$mmm(^'r)\^7^>-*)-^ hm.^mm^i<z^ ^ii]m.f^x2. 5-1 ofifi%c 
I it 4 1 

mi g5»t>J- 1 L T . S i : 0 . 5-3. 0 *fi% ^ L < fi A 1 : 0 . 2-1. 5*fi%<7) 
v>-rn;0— /cti (S i + A 1 ) 10. 5-3. 0 L. $ tc. M n , N 

i, Cr, Mo, Cu, W, B, C a O— tti^±c^^^7C^ <!: P , S, N, O^O^FoIig 

]^ 1 - 3 (D\^-riM)Hz%zm(r>nwimio 

[IS*3^5l 

iuieAl^rO. 2SH:%J':JL±^^i-^ii*ttii3V^-C, 0. 3-1. 5mS%cON i z&^Y^ 

mUm^tLX^ ti>C r : 0 . 3-1. 5Ss:%^#^L. $ ^{C, M n : 0 

. 2-1. 5SM%. Mo : 0. 5mS%J':^T^ W: 0. 5S4%mTO-®J^_L^^;fr 

-r-2>^ t =£-#^t-r-2,»*:^i - 5ov^-rtL7{»H;iEm<7)f^ii,g|3t^o 

HuiEiilt<7)A 1 ?a)^^®x.T 9 0 0 - 1 0 5 0 r<7)^AtiSJ^ i T-lf SJS/U^m: o T 1 

0 mi^(Dm^mmAkizm:<^-n>%mii^^xi^\'^m^z ^ o xmxnmit^i^tznmmmi)^ 
mf}Z^fix\^^i> z t i-'5>it*JM 1 - 6 <7)\.^-rti:^^z%im(o^mmto 

miimmmmiz X ^mxtiiz X -o X . mmz-i&^xmxtimtm-A^ifi'm.^tixy^^^ z t 

imMm. 9 1 

m'O ^Wom^mUX$)^X. #7cSt;i3V^r^^^< ^) 5 O k g f /mm^ JL:Jl±Ol± 
[!S*^ 1 0 1 

[w*ii 1 1 ] 

'J^^^j: < t ii V , Ti, Zr, Nb, Ta, H f ai':J.±t^'^^7C^^ 0 . 2-2. 0 

.mAtmi^x-(imM\'c^(r>--'m.vxi.ifQ. 4-4. ^^m%5^'^^^x^^hm^^-^m^^x 

. |gi»M^ti*5V^T. L< {i^a^?n,Si;J:oT. V, Ti, Zr, Nb 

, Ta, Y{t(D-myXiL<r)^^'Kmt-hti:hW-^%t^if(). 2 PL m\xr (Dmitris XVX 

tfzii^m.'it^ijmfzizmiii^wi.^ti. .'t<D^mmm<^R^M:^^o . 6 5-i. 5S»% 
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^^'t< i:^>C : 0. 2-0. 8mM%^:^^ir:h t tiiiz^ S i I 0. 5-3. OSfi 
%^) L < (iA 1 : 0. 2 - 1 . 5MM%(D\^^-rM---:}jtfzit (Si+Al) :0. 5- 
3. OMm%i^^L. ^^btc, Mn, Ni, Cr, Mo, V, Cu, W, Ti, Nb, 
B, Zr, Ta, Hf, C a (D—mi^l±<D^^7tm t P , S, N, 0^<7)/F pfiietJ^MtJ 

[W*]^l 3 1 

BuieAl^O. 2mS:%J':J.±'g-^i-^iitcjoi/^T. O. 3-1. 5Mm%(01^ i -/jmija 

m^m 1 4 1 

h^^Bmmmit^i^fzmm.tfj:^x\^^^z.ti:!WWi.t-ti>m^^i 1 

5] 

HUl5i?*tH*iV^T, (Mn+Ni) :i. 0-2. 5M%. CriO. 5-1. 5fi 

i%. Mo : 0. 3 smsromT^-a-^-t^^^^) L < {±. ^'ijtl. B I 0. 0 0 0 5 -0 

lit*^ 1 6 ] 

?t») ^#^M^*t-e2boT, ftTC^HiJV^-C^^'fc < t i 5 0 k g f /mm^ m±<7)JI 

m^m 1 7 1 

^«li:^#gfci:i-;|,W:^R]fil i-i 6 <D\^^-rM-lz$zm<D^mUUo 

m^mi 8] 

il'^^<t^)0. 5-1. 5mM%(D^miSXZ/0. 3-1. 5ma%«0Crt. V, T 
i, Zr, Nb, Ta, H f S^JiO^^tc^^ 0 . 2-2. 0 mSro^W'T'S) t h 
'en<b<7)^#7n*75^'b^^¥miS7^>^~0. 2 - 5 fxm(D^it^. m.it'^iiXU'^m 
it^<r>~m^:i±-f)^0 . 4-4. 0#:«%. -b^ >^-r h^^'7. 5 - 2 0^«%^tk$tLT 

m<DmmRmmm:^^o . 3-0. 8ms%tcps$n. '?-oe;ffl4't;HuiERfk%> ^fttj 

i5 J: CK^M'fkt^cT^-aJa-hTj^^ 0 . 4 - 4 . 0 i^m%. t^y '5' ^ h:^?2-l 5 
{m^m 1 9 1 

mJie-t^ >^ ^ Y^(DC r ?jiJ^^ 2. 5 - 1 om4%t;p^L. -t^ > ^ ^ h ^'mxit 

■f^^Mm^mLfzm^i^m^^^^z.tKi.'ox. -^jvy-y^^ hm.m.w^<DmmRmmm. 

^0. 3 5-0. %^^%\,zmmiL. '^(r>mn^\z^^m.^if\ . brxm^lTmH-^t 

h^2- 1 zwm%^w^^^. ^h^z^ n^s-^-7.7-i-^ 0-5 
[i»^]«2 01 

fiie$5»lMSOif^ijpi!LitjfeAttici3V>-C. HulEii#coA 1 900-1050t: 

(D^XfiiABitx^ 1 o#JiiLi*i-e.%iiijn^Lf^f^i;.%?^i-^fl#ijn«^^A^xf^^tij:oT 

2 1 1 

Ilt*]S2 21 
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'>^j:<tiiO. 2~~0. 8m»%0^^i3 J;{/0 . 5-1. 5SS%(7)Cr<h. V, T 
i, Zr, Nb, Ta, H f ^JiJ^iO^^TuS ^ 0 . 2-2. 0 ^ t i: 

W:^W:Mi> L < itmm^mi:mLX. V, Ti, Zr, Nb, Ta, H f <7)-ttm_h<7)^ 
:^iJc$n. -e<7)|gi|jM<7)^^»7i»5~0. 6 5-1. 5S*%^ J: O^/i />:{iM^*;0^~O . 1 

[W*Ji2 3 1 
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mm^] mmm 

10 0 0 1 1 

[0 0 0 2] 

1^515. • ±:^mmm<7^m.mm^^ t'xii. mmmmi-^ (2 o o k g f /mm^ iik±) 
^mmu^i^i>m.'^.:^^h. scr. scM. s N cM^^Mjkmmi^mmmxfi^mmmm 
i^xtiH!im^mLfzm^:i^—^k6^i<zmm^fix\^^^:^^.^ -tis, jticfitjf&Ms 1 5 0 k 
gf/mm^) ^i^^xmrn-r^') y^^^mxii^ '^^mmisxv'p^m^'k^m (o. 

[0 0 0 31 

^iXX^^^o 
[0 0 0 4] 

t Tt. HiriBMt^ • ±^mmmi.Mn^izis\.^x^:G'^m^'^m<Dmm^^m ^mx.fz*) 

[0 0 0 5] 

<T)Xn\Z\ 50kg f /mm^ Ji]l±c7);ftMi±TT"ffiffl L 7t:*f ^tz (± ^ > T^Uv? 
RMAniM^bffi^tii^v^Tti. 2 3 0 kg f /mm^ m±<7)^®ffiT-e<7)'f^ffl L-C^- 
[0 0 0 6] 

x'^m-f^n^xM. ^mm^^m^^^'m'^Txm'()\zwnmumti:mmzxh^^n< 

KX-oXMWi^mifZ 0 Ot:i-e±#i-^^<hic^iIL. ISK/MOi^jtl^S^ifeA^tc J; oT 
htf ^w{Ji:^^f@^L^vW, TI, Zr, Nb, Ta, Hf<7)^-t>o— a 

\>x±.(r>mtm. m.\miiixxf/^fz\tmM\tm^mmr^hhii-Zib^m.^^xi^ < >i 1 

J;oT«®<7)iBt*jfe#^tt^ei:#-r^c i5J;0^\ 3 0 0 r cofSa^M L Hi^tt 'SijfeM t 
#:fl:Jmtt^?ij^a<jtci^i6^ A 1 j3 J;t//i7t:{±S i < v^^jp L/iii#^ffl v^T. 3 0 
or-eo^^^L^^/^^HRC 5 OJ^±a:^^#a<7)iBi•^^Mffiffl<7)M^riS^^^^^A^^«m 
^<7)|gS&fR#^tt«-t^ i: L. ^ibi^. -eolilttiisv^-CA 1 t N i ^ J; i9ig 

oiiiit:^-^ ^Ittti- ^ ^ i: ^ S fit) t -r ^ o -e* >2, o 
[US ^»;^-r -2, 7t *!) O^^] 
[0 0 0 7] ■ 

S^'^A^M?:JfeLfcSNCM8 1 5. SCM420> SCr420. SMnB42 

JE3 75~-220kg f /mm^ cD®HT'i^«ii^ L 1 0 ^ SIk-C e ^ ^ > ^''tS^^ 
l&^L$&a6<2)Mi±{i2 10kg f /mm^ "C* 19 ^ #MJE-CH° y ^ ^ ^^H^ Lf^lcSljM 
«SffieOs';i/x>-'f ^' hi=BOX^#ffllii|ii{i4 ~4. 2" \iZW>-^ ^ thi,\zmMm%.^ 

mm^iZ^^^xmmtam^iim'sbhit^,, 
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[0 0 0 8] 

tfz. s 5 5 c^mm^^^xtimmL^mizx ^xHRc e i - e 2 izm^Lfz)kmm 

tiov^T. Mat 2 5 0kg f /mm^ -eo$EiiiMBE?^.J^^¥iiSi^ Lt^:^*. 1 0 ^ EIIe 
-etf ■;/-f^>^^7!>^'|&^L*^i6^1Sl±7&ni(?l 8 0kg f /mm^ T'^) , ®|£ 2 5 0 k g f 

iico-etii: (it?|^#{l3 . 6-4. 2" ll?^^^ LTV^-So 
[0 0 0 9] 

^fblC, (1) (0. 7 7fi»%C) t;ov>T^)'eo|Ei!jMi±?^J^^i^jiSi 

*L/c^:^. 1 0 ^ Elte-et: •>-^>^-75^^|§^L$&i6^M)E75ni{J2 30~240kgf/' 

[0 0 10] 

tfzmiz^ jmimm^mLfz^mRmm (2) (o. 8 5mfi%c. o. 4 3mfi% 

C r) O^Kiffi^ffiiglr^i^A^ L/c^>0(7)|SiJiM)E§^S^i^1ili^L7^c^^. 1 0^ 1315 
-Ct: •y^>^'-75^|&^L$&i6>S®ffi/0^15(?2 60-270kg f /mm^ T?* . iulE^W 
(1) (0. 7 7fii%C) <7)$Hi!;®BE^j${zJt-<i«§^J^fb$ti-, >r (T^/^HTi^fiiii, 
M-7;ux>-if ^ hfflttJlcMa^-tr> vm."^^^^ 2i^m%^WcLX\^^^ Z t iz X ^ Z 

tti^i^t^-ofzo 
[0 0 1 1 ] 

h?iM$^i^a6>I.M.'?.^^'b. 1 . 0mfi%^*i:l. 5 m»%OC r ^-^^-f;?, S U J 
2 I: 8 4 O'CT^^fj^^An/cf^tiH R C62. 5t;=&^J;d L ^> coco$rviJ)MI±5ij^ 

^i^flP*L7t:|gm> 1 0 ^ m^X'\£-y^y ^'i)^^^^L^isb^mK.mi\.3:2 7 0 k g f / 
mm 2 i;'^}). HUfd^WilO-etL t fS i:!iJ^^^ L. Mffi 2 5 0 kg f /mm^ 

Mii^^j; 19 ^ < :0'M$-ii-^/c«:)t;. mitit^m^mLfzs \j ] 2 irtm'SLmd 50-9 

8 0V'(:Mmi^j^XixLfzi,(D(D^mmi±^^mi}^9c(O8 4 0°C75^'b*j£AnL/i^OHJt^ 

3 0 0 k g f /mm^ {cit?a:«$nr^f9 . z(Dmm:^mmRmmmo . 3 5S» 

t C <!:;^^^^9;^^l9 . ^hlZ{i.-f^ < <h >^ ^ b *2T-OTI?I:^t;5:i ^ 2 

$f i L< {±5#:fl%i: LT. ±PI^StS75U 0 #:m%J':Jl±-eab -2. C t 
2f&B^) o 
[0 0 12] 

$ h iz, ^m^^O. 46. 0. 55. 0. 66. 0. 77. 0. 8 5^^%-^^^^^ 
^mmi: 8 2 0°C75-P>^Ati. 10 0-35 OVX^sm^^^MLfzt ^(DW^t 

^2 6^2 8 0-^. P2 6) ^m^iz LxmL fz^^. ^ ivt- ^ hm<Dxm^^mm 
75M-4. 2° ^zf^-^m^iiiHiHRc 5 1 - 5 3 ^zmm^i^^mmJzmmL. m^im 
^m.^m(DmmRmm)^i)miso . 7-0. 9mM%i<zm^^fix\^^:hz t^^^^z-t^ 

[0 0 13] 

^^ZL. ^ibt;. W:m^Xtim^3k^(D\^ y :^l^m^m>fztd<Dt^mt LXli3 0 0 
V X(Dmm LII $ y^^'H R C 5 3 J^± t ^ -2. ^ i: 5{/^~'J^«M-^^ab -i) ^ <h ^ ^ ^ L fCo 
[0 0 14] 

tfz. s CM4 2 0 mizmm^xti^mimLfzW:^mtm<D 3 0 ovmmLw^ 
M^i<zmxnmm'kmLfz^mRmm<7) 3 0 or^Mt^i^cojtictcijv^-c. MMLii^'fbJS 

taiE#2 004-3012319 
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(2) (0. 8 5m*%C) , SU J 2<^^S!IMI±^S<7)3c#^^ffl^J:^^;*5S75-' 
0. 1-1. 5 ;M m6O0^4^-t^ >^ ^ hfi^7S:t-~^v;i/f->-9-d' h+@4't:::9'f^:$-it^^ 

[0 0 15] 

'e<7)^i!KeT-t LTiii:<7)^*1475-':gi6-CiP^^v^V, Ti. Zr, Nb, Ta, Hf 

mmf^-t^Mcm^itm. m (c, n) m^^M'TI:!^, M-Nmmi\:<ii!j^mm-r^:it-f)m 

[00161 

^i3, Hfr^<7)aRMA;!xt3J;^t: y^>^-5iJKt|lI^JiJL± (MSP ma x = 2 3 0 k g 

v^r, Ms^t<7)o. 3m<D>irm<ommfZ^t) (r = o) <7)5!g^5^j^nit£-5,?5!$;6^i^^$n 

^L/^$5i&Mco-7;i^x>^j-^ MfiX»fffiiliS7&^^*i (HRC = 5 3) i:fei6-CJ; 

i!lfflft*MM7:>5{J {? 3 0 0 t: iZ^^U-t h m.^.X ^'i^m^-t ^Z.t:d-h. 300 °c 

MML?I$;^5^-'Sr < <!:^>Pmax = 230kg f /mm" tcjfitx. ^ /wi6<7) H R C 5 3 liJ«± 

[0 0 17] 

HRC = 3 6X/"C +2 0. 9 

HRC- (36Xvr C + 20. 9) +4. 33xSi (S*%) + 7 . 3 X 

Al (*a:%) +3. IXV +1. 5XMo +1. 2XCr (m* 

%) X (0. 4 5 +C ) 

[0 0 18] 
[0 0 191 

^-r^tc. ^ 1 f&B^HiSV^-Cti, ^-'S: < <»: ^ 0. 5-1. 5fis%<7:>M^i> V, Ti 
, Zr. Nb. Ta, H i (D-m.\^l±(D^^7tm^ 0 . 2-2. 0 t t ^ 

tc, -en<bO^^7C^^-<b)t<2.¥*^*£fl;6^^0. 2 - 5 mO;^<b!^^ MfbtJis J: (JM^-fk 
t;<7)-am±;^5 0. 4 24. 0^m%^tfe$^xTv^<2,^*t^ffiv^r, tei&ffi^tcijv^ril 

2»^P^^A^> MM^L$^7t;-7;l^-r ha^«;ffi(7)@?#;^^?jtJ^;i/50 . 3-0. 

4 - 4 . 0 wm%'i^WL $ ^ ^ <h t -r <z, ^muu ^ rji§ t f^o 

[0 0 2 01 

. 0#«%^®£f^i#'^tii±igE^#^oii::A:iiJ:^ltj^#^1±<7)i^/i,^755jH^.z, ^ i: ^ n;fg 
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[0 0 2 1 1 

HuIEI^KST-^. '^Jx.ti'. T i C. V4 Cs LTtiJt-^lcti, T i C, V4 Cs 
(DitM^^^'tn^'tilHiA . 9gr/^cm^, 5. 65gr/cm2t:^^C<h;i)^f>. 0. 
2Mm%(DT imMliZX^r (0. 2 5SS%<7)T i CT&^lF^fiSc^n. ) IHI 0 . 4mn% 
<DT i CTS^'ffM^ti-S^ t . V4 C3 {±lSigrSiJPS^^#^3J:oT{i:^--xx:^^ htf^<7) 

V <7) 7^)^*11 -ci;;i>v> (ft:^-eo. 3fi*%V) Z t^^mtX^ 2. 0SM:%<7>Vr.^ 

tfza^m.im^f^f^'T^^^Ttm'Dmmm^ 0 . 2-2. omM%tLfzo 

[0 0 2 2] 

^^^fzi^cDmm^mm (0. 3-0. 9M%) t^$)i^-\txmu^mm:^t^^Lxis<. 
zt:A^'Z^mx^<>x.^^m<Dmm'mmizi^if:h^mmiio. 5-1. 5mm%tt^^^ 

^mx\ mmmm^i:^xtimit-t^$mmtizis\.^xit. mm-tim<D^m^mM'i: 0 . 
5 - 1 . 5S«:% 1 1-^^?. g;^^> L < im^mmm^mmm^xii^mx^mmm 
^mxixwit-t^mmm>Uizio\.^xii^ 0. 2-0. 8S»%t;p^L-ci3< c<h/^*'$?t 

[0 0 2 3] 

mx^^x. ■^tih(r>w-mi^tLXM. m^<DSi] ] 2x-t^ > ^ h<r>^mi^ (0 

. 2-1. 5/um) :d^hO. 2 ju mi^:X±m'ft L < . /^^o, mWj^<^n^U^<or ^ y ^ 

^zX-^XiiUmit^ii^i)^. f^i^OT i C-eti 5 ;« mUT, V4 C 3 trfi 2 ;t/ ml^TO-9- 
^ Xxiiim-K:^WLmm^ti^Zt-^^iyi!)-^o ) 
[0 0 2 4] 

75^'/E;'»$n^<7)-c\ ii3i&B^{c^v^-c(4. friEiEiftffi^ rnxfimtm) ^mm^fD-mm 

mmmt^<Dm.XixKX-ox. |g«^ffi@olB:^--xx:^^' h^a^fi^^r a s tm i o#i^jl± 
h tr-->^*^2La^ifei-c h {zX'ox^m'mm(ommMUKi5\^^x. s o k g f /mm^ 

J^±oj±Sg^^^^D:^j^flmic##i-^ii: i: L/t (^9%^. ^10I&^) o 
[ 0 0 2 5] 

HfrfE?iIKe^^M?**(±. '^k^-fh X n ^zRmm (S55C)tcTiC, V4C3 (N 
o. P7, No. P2) ^^tic$^^fci^jll?S'MAn*¥7)?titJS CM4 2 Oa^Mi: [5l 

DMi±§^j^^^-r>i t ^mu\^fz:it:^-h. ^<D^mn^i)mMx<DMM)±TX(Dmmn 

tc, mriiEOJ: ^ tc, SBt^Oi^jiv^iJDi^ (900-1050 t:) f^tii^A^M^M-Tift 
;^^^An5:^iffli--2,ii:(wJ:o-C. ^WiMm^ziU'f ^-^ )Vy-y'^ ^ h^/ficftci mJ^ 

#:'fb^i5Ltt^i^a6-& S i i3<£J//S /ctiA 1 ^"t^ ^"^tzmU^m^^fzmMUU^Wi^L 

mSEilf 2 004-3012319 
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[0 0 2 61 

'tis, iuie-fc^ y^^h lt^<Dm^:^^mH V850-1000 "C^ »9 . ^ ;U 7" > +)- -f 

K*i^^5^M:^<7)ftffl»7)M^$ < . BuizE-T) s u J 2 iSig-^'MAnfsiiiM^o-t^ h 
^nm (itj 1 0 mn% ) ^ l t i o mM% ^'^^^))'^'^ ^ mm^m ^ i '9 ikm-t ^ 

[0 0 2 7] 

9 0 0 - 1 0 5 ovtmn^rm^^fzidiz^ m x.immm^xtimm t Lx^<m^^hn:h 

0. 3-1. 5fi»%O^HT-»L. -fe^ h4^tCC r ^ 2. 5-10. 

[0 0 2 8] 

■^^^^ {y 4 Y+^^> 9 4 Y) "taa^t-isit^-b^ > ^ Y^<DC r o/tlisJ^t^ 
J; oT^^ii'btL^ ^)(7)-e^ »9 ^ -^Jx-ff 7 0 0 r-e^o-ffia^^+^iiJtjn^i-'S i:. -b^ 
y9 4 Y^(DC xmmiy 4 Y^<DC r stSOl^ 2 2. ^^mm-f Z> ^ ti)mhrLX^> 
(6 0 0'CJ!jn^-e{i*tj3 5f&) o -<7)C r O^ftSIL/c-fe^ ^^^-f hJi^jnS^tfO^-y!.^ 

mizis^^bF e -c-M i^^jtm) ^7t^Mmmt^<Dm^iZ7F^ti^^m(o^i^m^ 
m i^mmmm^m) <Dmm^-hMm-r^^ti)^x^^o 

[0 0 2 9] 

^iLm ^ ma LfzF e - C-M3 it^.^mmommm ^ ^ ^ mxttuj^ i^zisn^ ^um 
mm^m^6^iz7i<Lfzii(r)x^ <o . m'^(DA.^.xm-tm.m,(Dm^<DRmi^^t^L^^^m 
•{imiim^<oA.^.i:m^m^<DX'j tc, UTtmrnuizx-Dx^mi^M^^mT-r^ ^t:^-h 
^RmmAm±^m±Tt)^'oizm^L. t^>:!^4 Y<Dmmmut^i^'o. t<D^,^, (b* 
) t^m-r^Mytm-^^^mLfz^^y-^ 4 Ym.^,^. (c.*r) tw.Bmi,zi^i£*i^ii<Dxi> 

[0 0 3 0] 

m:^^m<^j:^iit:^mmmit±^ <^j:^-/)K Fe-cm (fc-czitc^o x<Dmm(nm 

[0 0 3 1 ] 

mmmi'pizi^m-r^mum.^A'^jzisn^. mxiimm.mzi5if^y3Ly4 Ytt^ 
y9^Y<om.miE,^.^ F,^,x^^hfi^ mmizmxii'^MLmi^mm^tifzm^izii^ t-r 

. F.^MfiZ(D^^y9 -f Yii^^±7tmM^^(Di§iznLx. ui^xmn^co^^ \.^j^mfz 

lf:^m.m'^z^-^f-i-4 Y^Kmm-t^^^. -eoJt-g-O-t^ ]. tmPJT^mir:hyi■- 

^y^i-4 Ywmm.ftntG.^.x^x.hti. G,^.<D^mi^m:^mum.m.<DA.'^,(o^mi^M:x^ 

mmx-t^y i9 4 Ym^^ir^^^. -t^o^^ Ym^M^Ltzmz. ^^y^^ Y:dmmL 
tz\±m.t7cy 4 Yxh^tz^mzio^^x. m\^(r>mRm'(^m^±(DAj^Mi^\,z\^i)^ 

mijE# 2004-3012319 
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[0 0 3 2] 

."Sit-t^ h'^<7)B,^.t<D^^7tmmmM-/}^±^ < ^-2>(5^il< 5^-2) Cl i:75^'^^;{>-■e 

-^'^'0. ttz. 0 . 5 /u m#0-b^ ^ -Y MfT-*^5<7)|t 1 2 %flJ^Oj£H^:l?g^t?^ ^ ^ 

^iz^m.L. ^:i^mz^iMmm^j:-7)^7^>^4 vms:^mf&^iv:i>zt:d^i^yb-;bo 

[0 0 3 31 

mm-t^t-c<D^-xr-i-4 h (yW ^o-t^>^^ h«o@vtBtF^7{)n ofpi^i\H^zmm 
^^^m^-^Mmt^<D^^(Dm^<%*shmi:m-r^tizX':^x. -t^^^^^ 

j^.^m^^^mi^mi<zmmir^Rmmmt^L<^j:^. ^fi\zj^^]Ltz-^)Vy-y^4 im.^ 

14 (Dim) xy)i^^ <i&-ri-:hzt-A^t>-i^^^(Dx^ m^i^zz<7)j^.m^Mmi-^^ t^zx 
o-c. mxtim'{tm:^mMMmziQ^xm^^nWj<^j:n. mMiiZ]&^xi±mn^B:f:'S: 

[0 0 3 4] 

X ^ M,i^mizir:hfzi6^z^ 111 2 H^-f F e - C - C r Htc^.^M^HI ^ ^^^Vf^i^Hl ( 

a 1 1 0 0 o°c) ^m-Dxi 0 0 ov^z-tii^ <mmLxj:^xnmm^'n^Mmi^mxit 

[0 0 3 5] 

m2^(DA.^. (0. 8mm%c, o. 4S.A%cr) XTj^-rm^ (-t^iy^-iv + y^ 
h) ^^mm.<D7 0 ovx-t^mm-r^tB,^. {^>^y^-( 2. 6m*%cr) 

tC* iy:cyy(h. 0. 0 9Sfi:%Cr) Ot>ci^-e^Jx.{f iftj^rtt^ 

ct oT:t-y^x•:^^ h^^.^J-'t^ 1 0 0 0 V^Z^MIja^.-f ^ t . B,"*r, C.^MA,^AZ\a] 
ji^oTJ-^K-fbLTv^ < ^ i: tc>t^7i>^ HuiiliO J: ^ (c, B^i^.O-t^ > ^ h O-^^tc^tS^^ 

:^'f h (C.^J tCD,^,$:^fiL^J:*-*e^En (t 1) XTjk-f X ^ l>zmmzW:Wi.L. -t^^^ 

miiZX^XC r7€i^^^A,^jz\a]^^^xi^Kitir^Z tX\ X f)M^-t^ y^ 4 bOHvt 
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[0 0 3 6] 

(2) -tpf <S®$tL<2>*#^l 

HI 2 4"7:> E .>^. ( 0. 8mS%C, 1S*%C r) ji^^ h i:-fe^ h 

dfc#fM±t(0 7 0 0°C-e+53^tP^i-^ t G.-^. (7^9^ 0. 2 4SH:%Cr) t¥ ( 
-t^^^^h. 6. 6im*%Gr) (7)|a^iC>fci), ^(7);|^«B-ei^J;l{fj^/lr^iJPii(- i o 

T^-y?.7^>^-r hiK^tz;^^ 1 0 0 oictci'.itijpi!Li--2, Hffi^o^!l<7)rt < . f.-?.{±h 

J: ^>fg:< ^^^7^:^611, i -f H.6; ^ -c-tr ^ > ^ ^ h ;^^^.^^cojmft:ig«ti-C-i-fS'^ < Sirg 

^B#p^(7)tnii!^, i^xix'ik<^'7)V7-y^^ vmm^(D^mmmt. ^..^.^m^^Rmx^mu 

_hOG *t tJt^l^CC rjtJg (0. 2 4fiM%) T'OM*«JS#^0. 6m»%fc>t»). 
[0 0 3 7] 

(3) ^ ^ Y(Dmmi)^iz^ <mM^K^i^^2 

HiriH (2) i^^i^HiStt'&H.irji, -t^ >^-r h t^ti:hC r 7 C3 Rit^ t Hr - 7. r- 

fitcjsv^r. Cr7 c 3 >^fttK7)@-i§s^±<7) J (#^0. 2) t-e 

fix ^mt£t!i:#^-e-t:^ >;5^^ h 7&5@?#i-;S75^ -^nmmo-tr ^ > ^ ^ h<?)@v^{i. -b^ 

7 ffi) #MM(±. ii-^^ < t ^ C r 7 C 3 mtm-^m^i^Lti: < r ^>^v^ (^-;^7^:f-'i' h 
iyM) +-t^>^^ h + C r 7 Cs ) Hi=a*#«Jt<7)K,^JcPJ3i-t^t&im^f^75^~5!3n^-5, 

(HRC5 7-6 1) 'r)Vfy-^^hm^f^liZ^5i^m%<7)tjty^y(h-A^^mm^ 
[0 0 3 81 

|tf^<7)^^ft^^:^^'b. -tr^^^^ K0^^^@]^7i>^^^-r>S,|M#,*"Ji 1 0 0 0 r 

tam^^i^'c^n . 9 0 ot:<7)ipm-e{ii^2 . 5*s%-e^^(7)-c\ 'E^ijx.ff. c : o. 5 
5M«%, cr:o. 3Mm%^^m-t^m^7 0 ox:x-mmir^m'^<7)'t^y^4 

<7>[C rmm]=aKC rXii4J(7)C rmmy (l- («^<7)>^*2tJK/6. 6 7) X (1 
-aKCr) ) [±2. 6mm%tmii^fi^Zty^-h. C r (DTm'mwMlHHi 0 . 3fi 
^fi t < {±0. 4mm%\^l±X$)Z>Z.t:^^^-^^:bo ^^X\ aKCrHy^. 

^ti:hi><Dx^y) . ^^±7cm<D^iss.mm (700'c-eo) a, 

aKCr = 28. aKMn=10. 5. aKv = 9. 0. aKMo = 7. 5. a KW = 
2. 0. «KNi=0. 34. aKSi, A \ = OX^^Z t htiXi^^. C r 

m^^^xMii-t^ y ^ 4 h^-mm-t^:Lt:A^i^^-^o 

[0 0 3 9] 

^hiz^ ifrfe9 0 0 -105 ovx^m-mmm ■ mxtim^^muui^zmm-t^fzidK 
. ^(Dmxumz 1 4 oviik±<DmmL^mLfz-7)UT-y-^4 hm^m^ ^^-'t < 1 1 h 
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[0 0 4 0] 

m^m^^^o. 3-0. 8mm%t:^j:^x^izm^^ti^ztmf-tL\^^<ox\ mui^m 

»f±*@vg-t^ >f M:^ 2 - 1 5#:m%i:-r-2) i:. 0. 5-1. 5Mm.%xmmx^ 
[0 0 4 1 ] 

Lfz-^^^X. 0. 5-1. 5mm%^m'l:m[i-r^ t^cOC rmtLXiil . 8fiS% 

$fiLv^o J: d t3«MiiMtiiiffl-r^*#'^tci3V^T{±. j^Ani4^ 

i(px.>2)/>:i6t;. 1. oM.m%i':krxitm^ti^z tmftL\^^o 

[0 0 4 2] 

aKUi)^i^^^^Y . Cr. Mo. W;^)^~-tr ^ > ^ h ^ <7)?ji fp] tJ?;^ § v^fcttT't < , -if 
IS (3) OM#-efEmL/^J: o r 7 C 3 mm<D^l£tmm\>:.. F e 2 1 Mo 2 Ce 
. V4 C3 . WCm^^^i\:mi)^^^-r^Zt:fy-h. C r 7 Cs <h|el«Ottit75^~$^^ "t^^ 

:x^xf j,Ft3(7)v, Mo. wsftjtj&^^-en-rao. 3m»%v. ims%Mo> is»%wjiiL 

±t;p^$n^ ^ <!:;i)*^'J>:^^<!: fe7j-«9 > -g-Olt:^. V: 0. 1 M%J^±. Mo I 0. 3S 
fi%m±i3 J; J/W : 0 . 5 Sfl:%i^±<7)i^iJP(c J: o THuf5-tr ^ > ^ ^ h (^@J#il^v5^'|§5a 

. iMm%i:).±mu^ti^i>(DtL. mo. w^^'SL^mi<zBzxm.^mM^ti^zti}mt 

[0 0 4 3] 

n^^^n-t^zt-fy^h. Y^Mmm.mtLx\to . 1-2. os»%;&^'$ft Lv^^iij^? 

[0 0 4 4] 

Mo. V. w{±-en^^Mo :ltJ2fifi%. v:|^jo. 6m»%. w:#tii. 5m»% 

0. 3Ss:%nT. w: 1 ma%jL:JiTo^ii(7)f#'^t;{i. Huie (2) oM^^T'-t^o^ ^ 
v<Dmmmm'^m\zm^^'n>(^x\ mria (2) om^oc r <7)f^ffltc5!]n»$ti;2,ct{±B^ 

<b;0--e3f> 0 > -t^ CO (C r +V+M0+W) ?*J^:^^'2. 5- 1 OM%tCp^ 

[0 0 4 5] 

tTt. Mn(±V, Mo J: 19 ^> a KUni)^±^ < . -tr^ b 4>l^^l^t3jft^-r^7cm 

/jS^H (-1. 5fifi%) t::i3V^T{± (-b^ > ^ h 4"- 8 . 5SS%Mn) . mjlE (2 

[0 0 4 6] 

=^i3> Hirie-t^ y ^ ^ h<h-7jcv^ hP^(7)55>@ei^l^a KM(±Br)ii!iOct ^ 7 0 ot:-c+ 

^1mmLfzt^<r>ii<DX^^X. 0iJx.{fjtJPitSJS5- 6 O O mTttY^rBtHti-g-nf^O^SB 

mm±x. ^i^^ <f£y) . cr. Mn, v, Mo\txv)^^v94v \zmm^fiz>ti^. -eo 

ini^ 35^^® B# P^ -r W tzm^ i^ti+^ti«iiB$n^v>(7)-C\ ^ib;6-i:i6Si O ^^^^ -p- ^,^p 
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[0 0 4 7 1 
[0 0 4 8] 

i-^whtcioT^-fe^ h-^o^#7n*<7)?tii^iii^ <h75^'-e# ^o-c, 0yx.if8 

= 7 KMX^m-^ti^ y KM (-t^ ^^J'^ hX^t-^^T^-^'T hm<D^^7tmMff)^^%Wi. 
o m^it\ 7KCr:8. 5>7KV:i3,7 KMo 14. 2^ 7 KMn : 2. 4 "C^ 

o 

[0 0 4 9] 

m-t^y'9 4 hcojijatciiv^Tfi. 5fe<7)[iu 1212 (7)^^^-/i^s^(7)Mj^^;i-(ba»$n^ 
mt. :^^'omj±^^m^ixm-t^±xui-tL^'z tamh:d^x$>n . ^%miiZi5\^^xi±n^ 

ir-^7-±4 MS/i/n 0-5 0#:m%OieHtcp^$tL^ ^ i i: Lf^io 
[0 0 5 0] 

[0 0 5 1 ] 

^m^zio^^x[in.mu^^^£tL^m\zi.^x'mm.^fi^zti)mtL<. to^^tt, * 

[0 0 5 2] 

\z^ m.mLmtmfi'(^i)^^T-n>zb\,zl^X^ Hfri£o|giliM5iStc*+i-^-t^>^^ h 

B^#$tL^v^^ <i:7)%ia$tL^fci6H, |^4|§0^Hj3V^-ct±. -tr p<> ^ ^ h t ^ 

i5ttt^i^i6^ S i . A 1 < <h ^#ifSii#ti> S i : 0. 5-3. 0m*%^L< 

{±A 1 : 0. 2 0-1. bm'A%'D\^^-rM—^^fz\t (S i +A 1 ) : 0. 5-3. 0 
Sa%^^^L, ^hkZ^ V. Ti, Zr. Nb, Ta, Hf, Mn, Ni, Cr. Mo 

, cu, w, B, c ao-aiii_ho^^7c*i: p, s, N, om<r>7f^m^'^msoitmifi 

^^lKt&M^^i^An$!ta^ L < (iiSiiMSfeAtLMf^t:: 3 0 0 rJiJLTO^M L^8t3S^ife 
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5^4. 3 X S i + 7 . 3 X A 1 (mS%) + 3 . 1 x V + 1 . 

5XMo +1. 2xCr (Sm%) X (0. 4 5^C ) 

[0 0 5 3] 

'S^iB. HuiSO S 5 5 C^^ii<7) 3 0 0 t:*3£M L^M$ (iH R C 4 7 "C^ I9 . > 

<!: €:#^LT. ^^H^tz j3 v^TJi 3 0 0 rO'j:}^;^ L^^atc J; o T ^) v ;l/-r 

L-C{i. -e<7)?iI$^?HRC 5 Z)^X±X':$}^^tt^Xnnt Lv>o 
[0 0 5 4 1 

Im^.UlS. (9 0 0 - 1 0 5 or) \.zii\^^X+^{z^-7.7-'^^ Yit-th^t-h^i^t-^o ^ 
fz. S i 1 ^T^tJPi-^J#^tZj3V^-C{i. A 1 (iS i 02^^J^±<D7 jL7-f h 

[0 0 5 5] 

taVj-y^ Yifi^^'th^'k\Z\t^ MBf^cOiSJSv^ljp^m: oTJ^K'fb^tLilv^^ tTi*^ 
> ^f&B^Oct d timrlST i , V, Zr, Nb, Ta, H f ct)^^!:!^, ^Mit^^^mL. 

[0 0 5 6] 

Cr, Mn, M o \tm<^^^Xfi^^mm\.Zl^ib. i^atJg^^^^^^Wf 
v^-C{±;^jlV^MAtL'MAtvB#<7)*MiJtttt;^^^iSt ^/ca6lC. Cr. Mn, Mo^AlfilS ( 

*^^S^SJS) ~ 5 5 ot:i]nS^#ti-<-e+5tt;-b^ htt'tcjiii^-ti-^ -eo-t^ ^ 

lifSM-r-S^t L< . <!: t);bttMn{±ii<7)^Antt^^^i^Af!>-2>7n*-eab»), Cr 

Ante i^^-XT-^^ h^T^^^Atti^^fa^-r-ijf^fflTi^'iiia^^h^-gjco-e. ■mm'i^nm-^ 
xKmxmw-^mii^^z\^'^xmxKmit^^h^mi^xfi\ztoxu^i)^^\^^i)K i^t'i- 

* L < {i. ii#lCi3tt>?>Mnr^]!jna=^ 0. 2-0. 5*S%{C$IJPSi-^ ^ t^^^'ftf i Lv^^ 
i:(±B^^75--e^f) . 3^|&B^tci3V^T{±. |5iliMl3flJffl-t;z,iia: Lr, < ^ ^) C r I 
0. 3-1. 5mi%i3j:(^Vi/i{±V : 0. 1-0. 3m4%^-a-^L. Mn 
: 0. 2-0. 5fi*%, Mo : 0. 5Sfi:%i^T. W: 0. 5fiM%J^T<0— #JiJ.±^ 

^:75?»i L^^^^^t^tmh-fy^xh^o 

[0 0 5 7] 

^1 l|&H^t;i3V^-C{i. friev, Ti, Zr, Nb. Ta, H f <7)-fIJiJl±(7) 
^#7C^^^^>>2:^¥i^*i@^^^0 . 2 - 5 m(7)^^l:t). M'ltm X U=' X t fz li ^M'tt'^ ^ 

L< fi^^^atiioT. V, Ti, Zr, Nb, Ta, H f <7)-am±cO-^#7C^56- ^> 

■^(DmW}'mm<D^mm:^^c : 0 . 6 5-1. 5Mm%isxzrytfziim.mM:^^N:o. 1 
- 0. 7mm%izmm^tix^^^zt ^!WWLti-^mmm&^m^zmtLfzmmm^'S:m§t 

LtZo 

[0 0 5 8] 

mSy^<DXolZ^ hhij^ZibV, Ti, Zr, Nb, Ta, H f ttJ^iiO-^^TC^^J^ 
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, Ti. Zr, Nb, Ta, H t i)^ X. ^WLmtamitm^Rmim t LX^l^-t ^ :i ^ 
-T h 'J y i^xcf^icg^-f;?, V, Ti, Zr, Nb, Ta, H f ®?#JtO/h ? 

[0 0 5 9] 
[0 0 6 0] 

^m^Xh^i)^. mZV , Ti, Zr, Nb, Ta, H f #m±0^^7C^;5^<b ^-2> 

^mt^^ii^o. 2-b iuim(Dmm. mmii^xf/t.tz\i^m.it^^^hii-zib5^%i^ 

i> L < It-mm^m^Z X X ^ V, Ti, Zr, Nb, Ta, H f fimiO-^^TC^/i^ 

hfj:^^i^^im^o. 2 jumixr(DRim. mt^^isxuxtfzii^mim^mfzizmm 
^m.^^^ztKx-ox^mmm<7)mmm^m'S:^mir^^-mii. m^i^xti. mmmm 

i^xtii7'i^izx-oxi>mm^tii>ztiimh:^^x^^^\ m^. iS:Rmm.mzmm(Dmm 

[0 0 6 1 ] 

^hK. '^sks W:RW:m.i>L <{r&:m^m^m\^fz'ik^zuWiMm^Mmm^xfix%m 

ffiS^5^'fbi-^:^-S^jSffli-'2)J#'^tii3v^r{±, 'Pti:<tiiC : 0. 2~o. 8Si%^ 
-^^-r^S i:<h^{)tc. Si :0. 5-3. om*% t t < fiA 1 : 0. 2 - 1 . 5Ss:%(7) 
v^-fn^— L < {i (S i + A 1 ) : 0. 5-3. 0 114% ^-^^ L> $ <b tl. M n , 
Ni, Cr, Mo, V, Cu, W, Ti, Nb, B, Zr, Ta, Hf, C a 0-ttiiJ.-h 

(D^^TcmtF, s, N, om<Dy-'^mm'y-n'^7tmi)^^m^fi. nui)mwm^z¥ ei)- 
ht^:z>m^^^m^^^^t i^m^mT.(omm^. nrn'^^xfi^ik Kii^^^x-mmzf^^ tz^x 

itm^^t-x^^ (012^^) o 

[0 0 6 2] 

m^W:Ri> V < ^tmRW:m.^m^m-mwiun\iZi^m-t ^mu\zi5\^^xki. v, t i , 

Zr, Nb, Ta, Yi i ^mt^t LX:kh-/)^\:,isb^%i^^^(D\iZ'Z^m^j:RmMi:m^^tz 
l%^(r>mmWi)^Q . 1-0. znm%trj::h X^Kmmi^fihi^<r>Xh^X^ S i 

{zmw-tz>m^^z{i^ nmm^xfimz'^Ri, l< iiW:m.W:Mi^ ^)i*i^i5fiMtiiov^-c7 

:t-J^T-:h'f V^^'^^it'T^Mn, Ni^(Mn+Ni) :i. 0- 

2 . 5m»%^ Lxm.Xft&'S.^^inx.^ 1 1 i>\z^ Hfrl2-t^ y^^Y ^'i^^^'^^fz 
ib<DCr:0. 5-1. 5mS%> MAnt4^i^«:)^7ti60Mo : 0. 3 5fifi%;^T. 
B:0. 0005-0. 0 0 b^m%'k^^^^^:LtiimtL^^^ttLfz {m\ 

m o 

[0 0 6 3] 

ttz^hK.mZ. 1 3f&^lCi3V^T{i. HUieY»*OA 1 t N i : 0. 3-1. 
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1 3 5 2 7 4-^t;>il-g^LTioi9^ hf)^?tt. 0. 6m&%iSXrfl. 2mi%M^^^W 
[0 0 6 4 ] 

i6H. lt7C^f3joV^-r^^=t < ti>5 Okg i/mm^ \:X±.(D]±.mn^^^^tim%^^\^X\^^^ 

75^ -C* -2. (119, 10, 16, 1 7^m) o 
[0 0 6 5] 

[0 0 6 6] 

V, Ti, Zr, Nb, Ta, HflO. 2-2. 0 fifi% 

H«fE'^#7n*{iii'tJo^*. m.mtK^^\^xMcmRim. mima^xxfu (cn) m 
.^g'fLt^^f^^L, tfz. m^\.zmr^mmmmibx4-^\.^zbi)-h. mmm^xm-^ 
t;i^4itcMt;^t^#m-t-5/^)^ ^tL'?,o!i^K(i. m(Dmxfim.itm\zm^x i^mibxm 
n {\^-y^-:^m^xi sooiiiiji) xmtifzmM. fb^fit)t3^stt*jf m^imm 

L7t (^1 \ o 
[0 0 6 7] 

HulB^^TC^O^ V4 C3 i^it^lXi:mm:t-:^y'i-4 yKMir^mmm^^^ < 

. Mm-mum^i'^iizx^xiio . 3mm%vmM^^mmir^fzi!biz^ v-muMno. 4 

^ix:hZti)-h^ VY^]!jn*<7)TPI'fiti: L-Cti 0. im»%i:LfCo ttz. m^<^Xn\z^ 
V Lol^c-fbJmi^^ift^b^ t ti,\z^ X^ i^fiJ^O'MM L#:'ftJmtt-^~{± S i 

. ^\ x'o i^-^iizmm^j^mtrnK^^Tr^-^ztii^h. x^n-t^mQ . 2m*%m-h^ 

[0 0 6 8] 

t7^cMtc> Mmm^x^(DmmMiz^mL-r §yzi^^izi5\.^x ii -t ~ 4 h^izm 
URim. m.imiixv''ytfziiRmim^^WL^^^ztizx^x:t-:^7-i-4 v^^^ 
fiL<Dm.±it^m±x^ ^ ztixmiit>xttFt L^^ztx^^o 

[0 0 6 9] 

S i : 0. 5 - 3 . 0Sfi% 
S i (i3 5 0rJ'J.TOfg:ajtjfeMLSJSttT<7)i5feML#:<b*mtt^Ml^t;i«*:)'i.7C^-^^ 

L, ^^y^^ h(D^m^x 'oM^mmiz^\^±if^z.tizX'oxmt^^±-r^^ti)^ 

^^iix^^^o 
[0 0 7 0] 

S i <7)TmmaMii. 1 fi»%^ i9 CO S i O 3 0 0 "C'MM L t^-Of^c-fbJmAH R C 

. SX^^Ztt. 0. 5 5mfi%>^*;5^<^*^ ^ 3 0 0t:«^MLO^->^?g!$75i5HR C 

4 7. 6-e^-l.^ 3 0 OVmmLm^BRC 5 0^mi^i-^fzif)<DS i-muMli 

*^0. 5SS%-e^)i9. ^ibt;. 0. 1 5MM%(DS i -d^^^lr^i^^cDA I immii. 
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I mmTmmtm^Lfzo 

10 0 7 1 ] 

< L^>v^j; ^ tci-^/^*!>ti 3 . oms%i:L/c7i^ m)k. m^mm.^mm^m^xti'r 

10 0 7 2] 

A 1 : 0 . 2 5-1. 5&m% 

L (AHRc = 7. 3) ^ A \ ^s^mzmij\\-r^i§^(Dmum^ 0 . 25-1. 5mm% 

tL. Si<7)-g|S^0. 15-1. 5mm%<DA I xm^t^x.xmm-t^t§^{Zii (Si 
+ A1) : 0. 5-3. 0mm%t-r^Zt^WWLtLfz-A^.mj&(DX^KAUiSiX 

^ ii^h^z^knti:-? :r.^ ^ v'ti'^itjtmx^^ . Ac 3um^s i Kit^xmi. ei^x 
/I. 6) o ^/c. ■W:^mmmmmzmj:^xfii,L<iimmm^xtiir:htM^izi5 

v^Tfi. -eoiilto^^fi^r 0. 2-0. 8 m*%tci-^'£^^;i»^^^^ C t /^-ib, ^A^as 

10 0 7 3] 

N i : 

BufBT^J!rafiOA 1 t N i : 0 . 3-2. 5 =^dfc#$-^^ ^ i: Hi , Pl^^&S^ig 

^ ^-r-eiC#M2 002-24096 7-f-e#^LTi5 . t ^tt 

. 0. 6Mm%isxzfi. 2mm%mm^-^^i-^-mm.m-7)^f->'^^ vm.mmfifz'y 

t LX^tj}Xh^Zt{tmh-i}^Xh^o -^^mxifi^ i 'mUm-'^^'kX 0M^<><7)<i:1- 
^fz!^[z^ 1. 5Mfi%iiJ.Tt Lf^o i7t> N i (±^-;^7":h^ h ^^^fbi-'5)7C^T'* 
i9. ^cOr^tjnfiS i, Al ^:*??i-^J#^t-i5V^TMAn?SJg^fg:«i-^ 

ffl-r-SC t L < , -g-OS^fi, f!lx.{fft;»c3Si% S i ^r^Sn-r'5>*i'^{;j3U^-C ( 

Mn + Ni) : 2. 5Si%-e^)^C:fcyii?$fJ Lv^o 

[0 0 7 4] 
C r : 

c r m^xn^^mm\zM)^z>7tmxh:hi)K -mmi^.mxfim^mmLxm^n'mu^ 
mxfimitir^m^\z[i, nmmmmzx^xAc z^mi&mi±.^ziim'^fitzm.'mmu 
<D^ti^mmz'{%m^fifi{t$i\^^(Dx\ mMntLx<Dm.xfm (ont) {±, ®^<o^* 

nkz^^y^ ^ y^^WL^^fj:\.^mmmtLx\t^ ^(Dm.tm\i'kW0L'f^tzib\z^ c 

r{±0. bm.m.%\>XTKm^^ix^zti)^^^^^i}K mv^(0 X n ^zMmm^Xfi'fk^z X ^X 
"t^^y 9 ^ Y^5^%L^^thW!^Kii\^^Xkt^ -t^y-^ h^Wm^ltir^fzi^iZO. 3-1 
. 5MM%C r ^mM-r^Z tmi-tL\^^o tfz^ Z(Dm^lzi5\.^Xli-\i^ y ii' 4 hmt 

mmmzx^x. c r ^-t^ y ^ 4 h^piz-i-^i^zmm^-^xis^. Mm-mmM^z^^ 
^^n^^ z X ^xmmix^^mm-t ^ z ti)mt Ly^^i)K ^xfi^ tj i: ^ t^^m 

-S^i: Lv^C t{i^e,:^»-T-^)-2,o ^7^^. MiiEOg^, gj^-^Mmicyft*^AtLl--2>lH 

mSE4f 2004-3012319 
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[0 0 7 5] 
Mn : 

zxmMma^ti^:^'. mni-r)^-T>^^ hmmfp<Dmm^mM^ 0 . 3~o. 8fi»% 

;&Mn^«:A;2Si%fi^i-ev3S5!]Pl--5.C^, ^> L < f±N i ^^i]pai:^*5-ttT (Mn + N 
i) : 2. 5ms:%i:-r^>r Lv^o 

I 0 0 7 6] 
Mo : 

z.tiimh:^'X$)'o.wi,z'o\^^xiiiiH?mm.x$)^o 

[0 0 7 7] 

1. 5Sfi%0^*^ iO^'O. 3-1. 5M&%(DCrt. V, Ti, Zr, Nb, Ta 
, H f <0-aJi^±<7)-^#7C^^ 0. 2-2. 0mM%^miri, t tiiiZ^ (7) ^^7t 

^Tj^^^^^i^feflTi^o. 2 - 5 ;« m<7)^'^b%^ S'fb%*3j:y^^^^'fi:t?o-«i:Ji±7&^'0. 
4-4. o^m%. -^j^ y 9 4 Yi3^7 . 5- 2 oi$.m%5^nk^nx\^^^mu^m^'x^ m 
mmmmxti. i&umML^tifzummm(r>-7)iyf-y'^4 v m.^m^(Dmi^^i^-Mm:^^ 0 

. 3-0. 8Si%mi^$^. -eo#tBff^c^^kt^^ ^-fk^t^js io^R^-ftJ^o-ajiii 
75«0. 4-4. Oi^m%. "t^y^^ Vi}^2~-1 5mn%^nk^ftx\^^^zt^mwtL 

[0 0 7 8] 

iufei§0^Ui3^/^-C. 4 h tfOC r ^J^^ 2 . 5-1 Om*%i;p^L. -t^ > 

^4 h ^^imt-r^m^m^mLfzmu^m^^^z nzx-ox^ -t^ut^^-^-^ ha^^+a 
<7)@v#^*8gj^$- 0. 35-0. 8mm%i<zm^L. ^<7)mm^izw-i^m.m-^^i . 5jum. 

mrofiT-t^c-t^ h ^ 2 - 1 5#:|t%^t5:$-iir. $<btc, - 7^ :^ ^ h ^ 1 

0 - 5 0#:«%?S@$it^>l .hTj/^iij^ tv> (»2 m^) o 
[0 0 7 9] 

tfz. m$i^m<7)mW}mm<DM^i]u^MXfnzi3\^^x . mu<^A lum^^h 900-1 
0 5 ov<Dmxtiumtx^ 1 ofpi^kiHxm^mmmLfzmzmii^-r^mmm^Mxni'j^m 
izx-z>xmmir^ztf)mtL\^^ (m2 2^m) o 

[0 0 8 0] 

m^m.^ 1 5 or/s e c i>x±t'r h z t[z X ^x^xitmtm-bmm.Km'oxw^^^fi 
^Mm'iW^Mmxfin-^^n^-ri>zti)mtL\'^ (»2 3ii^) o 

[ 0 0 8 1 ] 

^h\z^ ^^^m {m2A^m) tc;fev>-c. %mm^(Dm:m.iim^t. ^^=^<t^o. 2- 

0. 8Sfi%<7)^^i3j:O^0. 5-1. 5ma%<7)Crt. V, Ti, Zr, Nb, Ta 

, H f 0-ai:i±<7)^ife7Cll^ 0. 2-2. OSa:%-a-^f ^ t i: ^ ic, -^ti^O^^TC 

mtE# 2004-3012319 
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a^i&LT, V, Ti, Zr, Nb, Ta, H f (D-flJiJ>±<^^^7C^/i)^ A> 4^ ^ 

^mmi)^o. 6 5-1. 5mm%isxrfytfziim.mMf)^o. i-o. 7ms%izm^^ 
3 5-0. 8mm%Km^^ti. ^<^mn^iz^it^^ m.it^isjiifRm'{m'D-mi^-x± 

[0 0 8 21 
[0 0 8 3] 

fj:io. ^mm^xti-m^mmLxm^mmu^^^xixmitir^m'kizit^ mmi^uamz 
ioTAc 3^miSLm^:i±^zj]u^,^nfzmMmU'^^i)mxfimit^nm£B.^^(Dx\ m 

^Ut LX(omxfii± (D Hi) ii. ii#coR^iii^^;i/co^Aai4 2. 0 i n c h&.± 

, c vmm^ x^^im^L. si, ai, Ni,Mo, vm<D^^7tm^m^Lxm 

*tOD l\%i)^2. 0 i n c h JiJLT J: d (l-f -I) ^ t tS^^J: L <!: f> ;i-T-*) 

^ o 

10 0 8 4] 

±Mmu^m^^tznmyk^xfi:fjmt x^xa. ^ia^j) l< (iA ifismT-c^^tfw^^ 

^75-^ A 1 fiJ^^@x.T8 5 0 - 1 1 0 o''C(D>^xfi\^mtx-^m^Mmzx^ 1 0 t>J':J. 

it^^^:^ttLfzo 'ikm-f^ iio\,z^'i^\,zmxi\:^mLtzs\5 } 2 (1. oim»%c 

-1. 5fi»%Cr. Hv 2 0 0) ^ 6 *C/ s e c Otra^igJ^T-^^AnSJ^ ICtll^ LTt: 

mzM:<%Ltzn(^i%xix-mitmm'^. -t^ •^-'^•r^^^' hffi<^@?^j^* 

* ^Wl $ ^ a^^^'+^4;fM $ ^ c 75^^B^ h-^-Xh^tK ot^-^ Jo 

iiiEljniiSJSti 9 0 0- 1 0 0 Q^X^^ :l ti)^t>:b^i>i)K S U J 2 i 0 C riftJ^^Ttf 
Tt^^icti, ^^y^^ Y^(r>C rWk^iJ^Tifin. M}£MmTUUm.i}^ I 1 0 0°cmmz 

^j:^:it-hmhi)^x^ho tfz. < ti> 6vy s e ccomm^m:^-(^m^Lfzm'kiz 
iov^rti. ^mM<^±wt-r^m^uu^zis\.^x. x^ ^j:i±mn^fZ'ti<D^^^^mm^zrd 
-:^fz^xtimitm(oM]^-^mL\^^^t-^^h. ^W}Mm<7)[*^u^mzj::hmMi}j\mizmLfz 
Mmm. (m^) i]m:ff^^m^^x. ty)i^immmmMm7!f^h^nLx±tiMmmm 

[0 0 8 5] 

^hiztfz. ^muu<o^mmm^ 3 o or-A nEimz^m-.L. 9 o o - i i o or 
<r>mxtiumtx. 6 0 k H z i^iT<Dmmmi. m^Mm 1 5 0 "C/ s e c J^iL±cO^#-e,t. 
m^z-fiimmum^ik. i-.i^t. j^'oi&mxmm^zB^fz^xtimitmmm^nfz^muu 

(OMMumjzx 'o nmm.mxiiyjm:^mt L^^^tiimh7()^xi>^o 
mmm] 

[0 0 8 6] 
[0 0 8 7] 

[mmmi :^xfi^mL^mmisxifW:mmxtiKm^m<7yi£y^yirmm (^mm.m 
) ] 

^^mmxit. mMx<Dmmizisi<f^m^ ^i^^mmm'^^Mmirm^^tzi^iz, m^iz 

ailE# 2004-3012319 
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f.:f^. No. 1. 2. 4 (i8 2 Orr-S O^^JD^f^lCTK^AnL 1 6 0t:T'3B#KJ^HL 
-r. M.^tC'fitLTto tfz. No. 3 {±*^^Il®^amtc$5MjM^ 4 0 k H zi^iSrSmflS^ 

fflv^T-MA^sSfbL. iuizEt |wi#o*^ML^a^JiiL/^o ^fbtc. No. 5(± 9 3 0t:-e 

5B#Fb^O-M^M (^**°T->'>^;UO. 8) L/::f^8 5 Ortcf^iPL, 8 5 0t:t?30 

^unLfzm^e ov<Dmxtimi>a^xfifz^ik. mmtmm<DmmL^m^mLtzo 

[0 0 8 8] 

imi] 





C 


Si 


Mn 


Ni 


Cr 


Mo 




No.l 


0.55 


0.23 


0.71 








S55C 


No.2 


0.77 


0.21 


0.74 










No.3 


0.85 


0.22 


0.81 




0.43 




^«TlK*fH(2) 


No.4 


0.98 


0.27 


0.48 




1.47 




SUJ2 


No.5 


0.19 


0.22 


0.75 




0.97 


0.15 


SCM420H 



[0 0 8 9] 

An-9{±No. 4c7)SUJ2t-t^ 82 0t:-e3 0 ^mm^^^^^M^XtiL 1 6 0 
r-e 3 mrm^M Lfzi,(D i:mm L. n-y\£y^y ^'Umn 7 OV(D# 3 0 ^yiy>t ^ 
fl'-cmi'^L^^^^h. /J^^-•7^1050rpm. An-9 (-^^u-^) ^ 2 9 2 r pm 
t LT4 0%<7)mnmi:^^. mj±^ 3 75~220kg f /mm^ 0«>^(^^#T'ft# 

^^x^x^mttzo 

[0 0 9 0] 

?i i: i- >!. # ii *5 tt ^ #Mffi 13 is tt L iSc ^ o V ^ fi*^^ ^ EI pfi <7) 

^^-e^ L e y ^ > ^'-ll^^ Ll^;^^~ 1 0 ' m t ^ ^ Bf <7)Mffi^$£i!j®5!t^5^ft 
^^*L7tt#^. -eoii ■y^>^'*?^Jtfi^-j2 lOkgfXmm^ t >^ ^ ^ t fCo 
i/i. |5l#<7)^3S<7)tt;^-ettit-r^ No. 1 : 1 7 5 k g f /mm^ .No. 2:2 
4 0 k g f /mm 2 , N o. 3 (MmMmX^) : 2 6 0 k g f /mm ^ .No. 412 
7 0 k g f /mm^ ^J:t;^^N o. 4 (i^^r^^^A^lx) : 2 9 0 k g f /mm ^ h ^ 0 . 1^ 

mm^xfiizx-ox. -t^y^^^ v&T-^mzmnro. mi omH%'^^wi.^-^fzN o . 
3. No. 4mm'mm'^^^m:^mmi^zim^tir^^^^zt:^^i^^-i>o ^h^z^ m^m^ 

XitmLfztM^lZlt^ No. 2<D\£y^>ifmm.tmi^h^j:\^^^t-^^t>-!!)-i,o 
[0 0 9 1 ] 

tfz. \dy^y^''S:§t^LfzmmM<D'r)u-Ty^4 vm<7yx^^mm^m^Lfzi^m. 

No. 1:3. 6~4. 0°.No. 2:4-4. 2°. No. 3:4. 2~4. 4°. 
No. 4 : 4. 3-4. 6°-, No. 5 : 4-4. 2° XSb^fZo 
[0 0 9 2] 

$ ^(C. ifflSS^M^jfifeLTtN 0 . 1-5 2 5 0 - 3 5 0 3 BtfalMM 

■ej^^HLTtr^ffiilfiii'^gcL. tfs: msj.. ^26 280-^. P26J T'^^^ttTV- 
[0 0 9 3] 

^2\t^mmMx\^m\.fz%^^m.^^\^fz^(n>x^^o ift^ajis 10-87 or-e 

3 (^^rtmmzi^nx^^ 3 0 0T:. 3 5 or-e3B#r^'jt>feHL L/it^a>T-on -y ^ 

ailiE#2 004-3012319 
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10 0 9 4 ] 

m2] 



TPNo. 


C 


Si 


Al 


Mn 


Ni 


Cr 


Mo 


V 


B 


No.6 


0.45 


1.45 




0.46 




1.49 


0.52 


0.14 


0.0018 


No.7 


0.49 


1.45 




0.46 




1.01 


1.03 


0.15 


0.0019 


No.8 


0.47 


0.31 




0.46 




2.01 


1.03 


0.15 


0.0019 


No.9 


0.49 


0.29 




0.45 




1.5 


1.49 


0.23 


0.0019 


No. 10 


0.36 


1.77 




0.6 




0.62 


0.11 




0.0026 


No.11 


0.45 


0.95 




0.66 


0.01 


1.29 


0.5 




0.0029 


No. 12 


0.39 


0.93 




1.02 


0.08 


0.97 


0.95 


0.5 




No. 13 


0.43 


0.26 




0.44 




1.01 


0.48 




0.001 


No. 14 


0.47 


0.25 




0.4 




1.01 


1.05 




0.0018 


No. 15 


0.46 


1.5 




0.4 




1 


0.51 




0.002 


No. 16 


0.45 


0.24 




0.4 




1.02 


0.48 


0.31 


0.0011 


No. 17 


0.45 


1.46 




0.39 




0.96 


0.98 




0.001 


No.18 


0.41 


0.25 




0.35 




1 


0.49 




0.0017 


No.19 


0.52 


2.3 




0.57 




0.11 








No.20 


0.98 


0.27 




0.48 




1.47 








No.21 


0.55 


0.23 




0.71 












No.22 


0.77 


0.21 




0.74 












No.23 


0.45 


0.21 


1.26 


0.53 




1.51 


0.21 






No.24 


0.6 


0.25 


0.97 


0.93 


0.98 


1.04 


0.35 







[0 0 9 51 

i^li^,^<h LT{±, 0. 1-1. OMm%(D^mtO. 3-0. 9Sa%OMn 

2 5 0X:-e{i HRC = 3 4Xvrc +2 6. 5 

3 0 0°C-et± HRC = 3 6Xvrc (fifi%) +2 0. 9 
SdOVX-ii HRC = 3 8 X^^C + 1 5. 3 

[0 0 9 6] 

AHRC = 4. 3XSi (m»%) +7. 3XA1 +1. 2XCr 

) X (0. 4 5 + C ) +1. 5XMo +3. IXV 

[0 0 9 7] 

z'Dm^ii-h. Ai{±s ioi. 7 \^<DmmLmtmnA±'^^m'^i>zt'fy^ib'fy^^ ^ ^ 

[0 0 9 8] 

me mumm^w^i)^hiKt ^mm\^w^ tmmLfzmm\^m^(o^'m.^^yr-Ltzi> 

(DX^n, ^(DM9y^m:^mRC±l(7)mmxmmB.<^M\X^^:iti)^i^:^-^o tfz 
. ^MI^IJ 1 OS CM4 2 0 (No. 5) (Dm^m (0. 8 Ss:%^*) O 3 0 0 °C*^M L 

[0 0 9 9] 

i^mm 3 : mm Lmmmm^mntzmuK i tr yi-:y^i^m<D^m i ] 
m3ii^mmmxmm'r^mu<^^±m^^7jkLfzi>(Dx^^o N o . pi-no. p 
3 its 5 0 - 9 2 ovTb-hmxtifzmz 1 6 o°cx 3 mm<7)mmL^m'k ML. no. p 
4 -No. P9iinmmi tmcmmmam^wx^mi^mxtiLfzi><D^u~^}£y^ 

>ifU.m'<zmLfzii<DX$>^o 
[0 10 0] 
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C 


Si 


Al 


Mn 


Ni 


Cr 


Mo 


V 


Ti 




No.P1 


0.43 


0.21 


1.47 


1.17 




0.17 


0.11 






350 


NO.P2 


0.41 


1.5 


0.026 


0.71 




0.32 


0.16 


0.3 




300 


No.P3 


0.61 


0.25 


1.47 


0.93 


0.98 


1.04 


0.35 






325 


No.P4 


0.83 


1.01 


0.31 


0.55 




0.96 




0.38 




375 


No.P5 


0.71 


0.21 


0.025 


0.63 




0.16 


0.04 


0.93 




475 


N0.P6 


0.89 


0.22 


0.029 


0.65 




0.23 


0.05 


1.94 




500 


NO.P7 


0.64 


0.23 


0.031 


0.65 




0.24 


0.05 




0.26 


450 


N0.P8 


0.96 


0.23 


0.029 


0.64 




0.23 


0.05 




1.45 


650 


No.P9 


0.69 


0.81 


0.45 


0.75 




0.49 




0.99 




450 


SCM420+GCQT 




300 


SCM440+QT 


275 


SUJ2+QT 


400 


S55C+QT 


275 



10 1 0 U 



[0 10 2] 

^m^fi^^t^^i^^^-'Dfzo tfz^ -t^ > ^ ^ h^^Wi^^fz-N o . 4. No. 9tNo 

. 5. No. 6<Ditm:^^h. m^'y^y^imi)^-t^>i^ ^ h(7)^mzj:^xmmiz^m 

[0 1 0 3 J 

[2I8(il. 9 4mfi%(7)V^f^j!jntfcNo. P 6 -^^cf tC:^t^-t^ V 4 C 3 >^fbtr^^ 
LtziiCOX^^ ^ {JtJ-e-OflS^n . 5 fim\^lTX^—\iZ^WiLX^^^hZ.ti}^iyi}-^o 
[0 10 4] 

[.'^mm 4 : LmmMmzmntzm^iK ^^m<^^m 2 1 

^4ii:^mmmxmm-r^m^<o^^m^i:7jiLfzi><Dx$)^oNo. gi-no. g 

5ltm9Xm-^ti^Xd^Z^ 9 5 0°CXRm^°r->i-^ )^ (CP) 1. 2MM%CX<D2 

hr-m^m. cp = o. 8X(D4 h rii!:w^m:^^h^j:^mR^m^mLfzmzs 5 ovizm 

SL. 6 0V<7)mXtimi<zmxti. ^ibtc, 1 S 0X:X3 h r comML^m^mLfz (a 

izTy^:=.Tif~x^ L mMmm ^ml tzmRmm^^xtimm L^m^mLfzii(Di,m 
mt. %<DMmntmt^i^xo-^\dy^y^'u.m^mmLfzo 

[0 10 5] 
[«4] 





G 


Si 


Al 


Mn 


Ni 


Cr 


Mo 


V 


Ti 






N0.G1 


0.28 


0.22 


0.024 


0.74 


0.03 


1.01 


0.16 




0.31 


500 


550 


NO.G2 


0.34 


0.24 


0.028 


0.73 


0.01 


0.98 


0.15 




0.61 


625 


750 


NO.G3 


0.61 


0.23 


0.029 


0.73 


0.02 


0.97 


0.15 




1.51 


675 


725 


NO.G4 


0.41 


0.25 


0.031 


0.74 


0.02 


0.99 


0.16 


1.1 




550 


600 


NO.G5 


0.55 


0.23 


0.027 


0.76 


0.02 


0.96 


0.16 


1.92 




550 


650 



[0 10 61 

HI oizu-y\£'y^>vum^M^7jkLfzo ^(om^. mmmxtimmLieimu.m>^ 
tiiJv^T. Ti, vmai<zx^mM^j:^mm^m(7)\^±mtm^ti^:^^. m^m 
mmxtimmLieim^mLfz7i<.m^^x 'o^mm^i^it^tix\.^^z.t:^^i^:^-^o 
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[0 10 71 

mi l(±No. G 3 ^m^'i9:M^mLfz$f.m'mm<7:>XU-7 4 uTi-^ 4 ^'-I^ZX-dX 
I 0 1 0 8 1 

mmms -.^itm. mim. Rmitmid-mzx^mmm§L(Dzxmi] 
■^mMmitmmms . 4 tmcmu^m^^x. mi siZTj^^^^xn^^^mmmmnf^ 
mu.m)n^m^^r 8 orcoj:.>y>^^;i/# 3 oxmmL^j^i^^h. mmm-^^i om/s e 
c. tfz. m^nn^zscM4 2 0 izw:Rmxm^mL(D^m^mLx. mmm^^mR 
C6 o{zf^^x^izmmLfzi>(D^m^^ mcwLifii!±^ s^rnm^L. ^u-i^f&ti 
^2 5kgf/cm2 mzmi]u^^xMMi<zmwMm:^m±'t^mA m^n^-^^m) <d 

WLmf&lJ (kgf/cmM ^mi^LfZo 
[0 10 9] 

^^m<7ym3^<Dmmnm)niis 7 ov^^hmxfi. 1 e o°cx 3 mm-m^mLfziy(D 

2 0 (Dm^mXfimb ML fzi>(7y (S CM4 2 O + GCQT) . SCM4 4 0 4 0 (SC 
M440+QT) . S55C (S55C + QT) . SUJ2 (SUJ2+QT) ^j^Xtl 
mmLLfzi,<D^i^^fZo 
[0 1 101 

Z<D^Mli^ m3, m4 I^Z^i^^X7jkLXi)i,:^K mh^^iz. No. P 4 - 9 ^ No. 

G 1 - 5 izis\.^xmmn^<D»mMmK X -oxm^it^^Tbrnm^z^m^iix^^-^o t o 
t>iir. T imij\iizx^mm-^^i^(D^miimmx^:hzt:fy^io^-^o 

[0 1 1 1 1 

^^mmxii^ lufe■^>'^x>•^f ^' hmm^^z^^ > ■s^ 4 h^m^miiZ^m.^tL^ 
w^^muu(ommnmmmi<zixm^ri^zt^^km-t^fzi6{z^ mi ^ZTjktfzmui: 

xttmrnmrn^nn t ti>\,zmmi^\^^m^Lfzo 
[01121 

mi 4 (a) (b) (c) {4. ^1 4'<7)No. 4 (SU J 2ffi^*t) ^8 1 OX:\z 
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